









Since	the	turn	of	 the	21st	century,	 libraries	of	almost	all	 types	have	
been	providing	clients	with	access	to	the	Internet	through	wireless	net-
works.	In	the	process,	wireless	networking	has	become	an	important	
part	 of	 the	 con(nuing	 eﬀort	 to	 extend	 access	 to	 library	 services	
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will	 place	 at	 least	 1,000	 hotspots	 into	 service.	 For	 addi(onal	 informa(on,	 see:	 Ridley,	
James.	Sea:le	Public	Library’s	free	Wi-Fi	hotspot	program	receives	city	funding,	450	more	


























of	mobile	 users,	 increasing	 its	 combined	mul(-plagorm	
and	mobile-only	share	of	audience	from	60	percent	to	74	
percent	in	the	past	year.2		
                                                       
















ers,	mainly	by	enabling	 clients	 to	 connect	personal	devices,	 such	as	
laptop	computers,	tablet	computers,	and	smartphones,	to	the	Internet	








                                                       
3	Mobile	 Internet	Usage	Skyrockets	 in	Past	4	Years	 to	Overtake	Desktop	as	Most	Used	






5	U.S.	Digital	Future	 in	Focus	2015.	comScore.	 	U.S.	Digital	Future	 in	Focus	2015.	 .	 Last	
accessed	February	27,	2016.	p.	16.	

























In	 addi(on,	 the	mobile	 compu(ng	and	networking	 capabili(es	of	 li-




                                                       
7	Dresselhaus,	A.,	and	Shrode,	F.	(2012).	Mobile	technologies	&	academics:	Do	students	
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8	Caniano,	William	T.,	and	Amy	Catalano	(2014)	Academic	Libraries	and	Mobile	Devices:	















nec(vity	 to	 the	 Internet	 is	 limited,	 since	 the	 physical	 infrastructure	
necessary	for	wired	networking	is	lacking	and	economic	factors	argue	
against	crea(ng	such	facili(es,	wireless	access	to	libraries	is	even	more	
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and	 levels	 educa(onal	 a:ainment.	 Indeed,	 7%	 of	 Americans	 own	 a	















































school	 in	 the	U.S,	will	 be	using	a	mobile	 compu(ng	device,	24/7."18	













As	noted	 in	an	 issue	of	Library	Technology	Reports	dedicated	to	 the	
impact	of	compu(ng	on	library	services	and	users:	
                                                       
18	Norris,	Cathleen	A.,	and	Elliot	Soloway.	"Mobile	Technology	 in	2020:	Predic(ons	and	
Implica(ons	for	K–12	Educa(on."	EDUCATIONAL	TECHNOLOGY	(2015):	12.	







Fa(ma	 K.	 Ferguson,	 and	 Lakavious	 B.	 Jones.	 "Teaching	 and	 learning	 with	 mobile	
compu(ng	devices:	Case	study	in	K-12	classrooms."	TechTrends	59,	no.	4	(2015):	32-45;	









forma(on	 and	 features	 that	 are	 available	 on	 desktop	


















design	 by	 facilita(ng	 the	 exchange	 of	 eﬀec(ve	 use	 cases	 and	 guid-
ance.24	 For	 example,	 the	 Interna(onal	 M-Libraries	 Conference	 con-
venes	 experts	 in	 the	 ﬁeld	 to	 share	 their	 knowledge	 and	 experience	





























The	 rapid	 growth	 of	 mobile	 technology	 has	 underscored	 the	 im-
portance	 of	 understanding	 the	 behaviors	 and	 needs	 of	 users	 as	 a	
means	of	informing	the	design	of	serviceable	Websites,	and	there	are	
a	 number	 of	 frameworks	 for	 research	 and	 development	 that	 have	
emerged.	There	is,	for	example,	the	service	design	methodology	that	
was	 developed	 at	 Finland’s	 Aalto	 University;	 this	method	 leverages	
employs	user	proﬁles	and	focus	groups	as	a	basis	for	developing	new	












Ini(a(ve,	 suppor(ng	 the	 development	 of	 mobile	 Web	 applica(ons	
that	can	take	full	advantage	of	the	Open	Web	Plagorm	in	accord	with	
its	Standards	 for	Web	Applica(ons	on	Mobile.	This	 support	 includes	
W3C	widgets,	which	provide	 a	 packaging	 format	 to	distribute	Web-











libraries,	 97.5%	 oﬀered	 public	 wireless	 Internet	 access.	 Speciﬁcally,	






















In	 terms	of	 the	 speed	of	 connec(vity,	data	presented	 in	Broadband	
Quality	 in	Public	Libraries:	Speed	Test	Findings	and	Results	 indicates	
that	in	urban	libraries	the	median	speed	of	a	download	based	on	a	Wi-





















Wi-Fi	 download	 speeds	 in	 the	 10.1Mbps-24.9Mbps	 range,	 whereas	
slightly	more	than	20%	have	access	at	speeds	below	1.5Mbps.	More	
                                                       

























Unfortunately,	 the	 aforemen(oned	 report	 oﬀers	 almost	 no	 infor-
ma(on	about	 the	more	 speciﬁc	nature	of	 the	Wi-Fi	 deployments	 in	



































work	 is	 the	 one	 used	 almost	 universally	 by	 public	 libraries	 oﬀering	
wireless	services.		
	




                                                       



























                                                       
37	Most	hardware	access	points	cannot	communicate	with	each	other	on	the	basis	of	a	
wireless	 connec(on.	 Typically,	 an	access	point	 can	 communicate	only	with	 its	wireless	
clients.	 The	 excep(on	 is	 the	 wireless	 repeater,	 a	 device	 that	 receives	 a	 signal	 and	








the	 IEEE,	 802.11ac	 raises	 data	 throughput	 rates	 a:ainable	 on	Wi-Fi	
networks	to	a	minimum	of	around	1	Gbps,	with	speeds	up	to	6.93	Gbps	
possible.	There	are	bo:lenecks,	however.	Routers	based	on	802.11ac	








-	 this	 frequency	band	has	 diﬀerent	 propaga(on	 characteris(cs	 than	
the	2.4	GHz	and	5	GHz	bands,	where	Wi-Fi	networks	normally	operate	
--	IEEE	802.11af	is	another	amendment,	that	allows	WLAN	opera(on	













services	based	on	 local	 installa(ons.	According	 to	 the	Public	 Library	
Technology	Landscape	report	from	2012:	
Overall,	a	majority	of	public	libraries	(63.2	percent)	do	not	
have	 replacement	 schedules	 and	 replace	 their	 work-
18	





















mate	 users.	 How	 diﬃcult	 is	 it	 to	 engage	 in	 passive	 monitoring?	 A	
hacker	with	a	wireless	laptop	and	so-called	"packet	sniﬀer"	could	cap-
ture	 data	 streaming	 across	 a	 library's	wireless	 network	 from	a	 park	
bench	across	the	street	from	their	town's	public	library	and	then,	for	
example,	 extract	 sensi(ve	 informa(on,	 including	 passwords.	 The	
method	for	resolving	issues	of	passive	monitoring	is	to	implement	se-
cure	 connec(ons	 between	 all	 client	 devices	 and	 the	 access	 points	
through	encryp(on.	An	encryp(on	scheme	alters	the	informa(on	bits	











The	extent	 to	which	unauthorized	access	 to	a	wireless	network	 is	 a	
problem	depends	largely	on	the	skill	with	which	wireless	networks	and	
connected	wired	networks	are	managed	where	security	is	concerned.	










tacks.41	 Today,	most	wireless	 networks	 in	 place	 rely	 on	 the	2.4	Ghz	
band.	 In	the	United	States,	under	Federal	Communica(ons	Commis-
                                                       
40	WEP	is	used	at	the	two	lowest	layers	of	the	OSI	(Open	Systems	Interconnec(on)	model	
-	the	data	link	and	physical	layers	--	and	therefore	does	not	oﬀer	end-to-end	security.	(The	
OSI	 model,	 which	 divides	 a	 communica(on	 system	 into	 seven	 abstract	 layer,	 is	 a	
conceptual	framework	that	characterizes	and	standardizes	the	communica(on	func(ons	
of	 a	 telecommunica(on	 or	 compu(ng	 system	 independent	 of	 its	 underlying	 internal	











ence	 into	 those	 three	 channels	 to	 cause	 a	 serious	 service	 interrup-


















                                                       
42	A	non-overlapping	channel	is	one	that	does	not	share	frequency	space,	meaning	in	this	
case	that	the	use	of	the	channels	is	restricted	to	devices	suppor(ng	wireless	networking,	































ity,	 including	 IPv6	 connec(ons,	 to	 support	 connected	 buildings	 and	
other	IoT	implementa(ons	(Bluetooth	v4.2).45	
                                                       












that	more	data	 reaches	 the	 targeted	device	 instead	of	 radia(ng	out	
into	the	atmosphere.	Beamforming	is	also	supported	by	IEEE	802.11ac.	
At	present,	Bluetooth’s	support	for	beamforming	is	a	key	element	in	









bor-intensive	 ac(vi(es	 more	 eﬃcient,	 RFID	 installa(ons	 also	 guard	
against	the	loss	of	physical	items	through	misplacement	or	theO.	48	49	
	
                                                       









48	 Hardgrave,	 Bill	 C.,	 John	 Aloysius,	 and	 Sandeep	 Goyal	 (2009).	 "Does	 RFID	 improve	
inventory	 accuracy?	 A	 preliminary	 analysis".	 Interna@onal	 Journal	 of	 RF	 Technologies:	
Research	and	Applica@ons	1	(1):	45–56.	doi:10.1080/17545730802338333.	












sensors,	and	ar(ﬁcial	 intelligence	 in	 concert	 to	automate	aspects	of	
the	reader's	advisory	func(on	and	build	digitally	deﬁned	paths	that	us-
ers	might	follow	in	order	to	reach	their	par(cular	objec(ves	in	the	use	
of	 library	 resources.	 This	 use	 is	 certain	 to	 raise	 serious	privacy	 con-
cerns.		
	
But	 precisely	 how	 librarians	will	 respond	 is	 unclear.	 Another	 recent	






                                                       
50	Dwivedia,	Yogesh	K.,	Kawaljeet	Kaur	Kapoorb,	Michael	D.	Williams,	and	Janet	Williams.	
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ac(ve	 in	 the	 development	 of	 speciﬁca(ons	 aimed	 at	 securing	 RFID	 installa(ons.	 For	
example,	ISO/IEC	18000	and	ISO/IEC	29167	use	on-chip	cryptography	methods	for	tag	and	












In	 summary,	wireless	access	as	provided	by	 libraries	 is	 vital	 to	 their	
func(on	as	academic	or	public	compu(ng	centers.	In	order	to	maintain	
eﬀec(ve	func(on	in	that	area,	libraries	must	provide	wireless	services	
of	 high	 quality.	 Because	 there	 is	 not	 enough	 informa(on	 currently	
available	about	the	speciﬁc	nature	of	deployments	and	support	for	rel-
evant	 standards,	 it	 is	 impossible	 to	know	what	might	cons(tute	 the	





ers,	 and	 the	emergence	of	 the	5G	mobile	networks	 in	 the	next	 few	
years	is	likely	to	enlarge	the	demands	for	mobile	services.	The	con(n-
ued	development	of	and	 improvements	 in	mobile	applica(ons	 is	es-
sen(al,	but	the	construc(on	of	mobile-friendly	Websites	 is	probably	
far	more	important,	given	the	evidence	that	mobile	users	are	accessing	
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but	 also	 one	 fraught	with	 dangers.	 Librarians	 need	 to	 consider	 any	
technology	that	has	the	poten(al	to	reduce	fric(on	in	the	use	of	library	
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